Objective-To examine the effects of verbal encouragement on the peak force of the elbow flexors during an isometric muscle action.
The development of muscle tension involves both neural and morphological factors. The neural factor involves the recruitment of motor units and the modulation of their firing rates. ' To generate maximum force in a muscle, an individual must recruit all of the muscle's fibres at their maximum firing rate. ' In some individuals, there is evidence that during a maximum voluntary contraction, the activation of the muscle fibres may be inhibited.' This inhibition has been linked to supraspinal "drive" acting on the motor units. ' the electromyography data. This signal was detrended with a least squares calculation and a trapezium taper was then applied. The power spectra could then be derived using a Fast Fourier transformation. The median frequency was obtained by summing the power estimates at incremental frequencies to obtain a cumulative power. The frequency at which half the cumulative power occurred was defined as the median frequency.
STATISTICAL ANALYSIS
The dependant variables were the peak force and median frequency generated in each condition. The t distribution was used to establish any statistical differences in the force and EMG data. The effects of gender were examined using the percent difference between the verbal and non-verbal trials. An additional test to establish if an order effect was apparent was also undertaken.7 The a level was set to 0.05 for these tests.
Results
The In the study by Johannson et al6 study, the verbal instructions contained no words of encouragement, which is in contrast to our study, where the words used were "encouraging" the subject to generate more force. Ikai and Steinhaus' have shown that hypnotic suggestions for being "stronger" and "weaker" can increase and decrease an individual' s ability to generate maximum strength by 20-30%. Later work 89 has also shown that techniques such as self efficacy statements, visualisation, and imagery can influence the performance of individuals in strength and power activities. These findings suggest that such strategies focus the subject' s attention on the task to be performed.8 In contrast to our findings were those of Rube and Secher,5 who noted that "cheering" subjects had no effect on strength values.
The power spectral analysis of EMG activity has been used to study the activation of muscle.'0 In such studies, changes in the median and mean frequencies have been observed. Mathematical models" and direct measurement of muscle fibre conduction 12 support the view that shifts in the power spectrum are associated with the conduction velocity of the muscles fibres. Given that higher conduction velocities are observed in fast twitch fibres which are normally activated in maximum effort contractions, 3 it was thought that enhancements of strength as a result of verbal encouragement might be reflected in a greater median frequency of the activated muscles, thus showing enhanced activation of type 2 fibres. However, no change in the EMG activity was observed in the current study. It may be that the median frequency is more sensitive to changes in recruitment than firing rate,'4, and there is evidence' that recruitment of motor units in the biceps brachii would be complete by 80% of a maximum voluntary contraction. Alternatively, changes in the median frequency may have occurred in the major elbow flexor, brachialis, the activity of which cannot be recorded by surface EMG.
CONCLUSIONS
Motivating individuals is an essential aspect of training and exercise therapy. It is important that coaches and clinicians have an awareness of the potential for athletes and patients to increase their performance through appropriate verbal encouragement. The results of this study indicate that words of encouragement spoken at a slightly raised volume can lead to small but significant increases in strength within a single session. 
